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DETAILED ACTION 

1 . The amendments to the claims filed 29 March 2007 have been entered. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 34-37, 39-47, 68 and 70 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Guidash (US 6,352,869). 

4. Regarding claims 34-35, 39-42, 44, the '869 patent discloses in Figure 3B a solid 
state imaging apparatus comprising: a plurality of photoelectric conversion cells (2x2 
pixels are shown out of the matrix, where the two rows shown correspond to the second 
and third rows as described in the instant application in Fig 1), each including a plurality 
of photoelectric sections of photodiodes arranged in a matrix including at least first (Fig 
3B item 2) and second (Fig 3B next adjacent row to item 2, not shown) rows and first 
and second columns (Fig 3B items 3 and 4); a plurality of first floating diffusion sections 
(41 shared between adjacent row and column pixels) provided between said 
photoelectric conversion cells, each being shared by, and being connected to, the 
photoelectric sections (71-74) which are included in the first row of each photoelectric 
conversion cell via a plurality of transfer transistors (TG), respectively; a plurality of 
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second floating diffusion sections (in the next adjacent row to row 2, but not shown) 
each being shared by, and being connected to the photoelectric sections which are 
included in the second row of each photoelectric conversion cell via a plurality of 
transfer transistors, respectively; a plurality of read-out lines (col 2 In 24-28) each being 
selectively connected to the transfer transistors (TG1 and other transistors on pixels in 
the same row, or TG2 and other transistors on pixels in the same row) connected to the 
photoelectric conversion sections which are included in one of the first and second 
columns; a plurality of first pixel amplifier transistors (32) coupled to and detecting and 
outputting the potential of each first floating diffusion section; a plurality of second pixel 
amplifier transistors (in the next row not shown) coupled to and detecting and outputting 
the potential of each second floating diffusion section, wherein the first and second pixel 
amplifiers comprises a source follower transistor (col 2 In 26). 

The '869 patent does not specify wherein each first floating diffusion section is 
shared by the photoelectric conversion cells adjacent to each other, and each second 
floating diffusion section is shared by the photoelectric conversion cells adjacent to each 
other, and substantially one floating diffusion section is included in the adjacent 
photoelectric conversion cells. Instead the '869 patent defines a cell as sharing all of the 
electrical functions. However, the '869 patent shows that four adjacent row and column 
pixels share the floating diffusion regions and amplifier between them. Another cell 
adjacent to the one shown will include another shared amplifier and another shared 
floating diffusion. This cell structure is the same as that claimed in the instant 
application and shown in Fig 4, where row 1 of the '869 patent corresponds to the third 
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row in Fig 1 , and row 2 of the '869 patent corresponds to the second row in Fig 1 . It 
would have been obvious to one of ordinary skill in the art at the time of the invention 
that a cell can be defined as four adjacent pixels (in the row and column direction) 
sharing a common diffusion and common amplifier, or can be defined as two adjacent 
pixels (in the row or column direction) sharing a floating diffusion and amplifier and 
another two adjacent pixels sharing another floating diffusion and amplifier. 

5. Regarding claim 36, the '869 patent discloses the apparatus of claim 39, wherein 
the plurality of read lines are connected to a vertical scanning circuit (col 2 In 19, each 
row is read at a time, therefore the array is scanned vertically). 

6. Regarding claims 37 and 43, the '869 patent discloses the apparatus of claim 39, 
wherein a plurality of a pair of signal lines (one shown, column output buss) outputs 
signals from the first pixel amplifier (32) and the second pixel amplifier (not shown, in an 
adjacent column) to the outside, wherein a select transistor (34) is provided between the 
pixel amplifier transistor and the signal line to selectively conduct between the pixel 
amplifier and the signal line. 

7. Regarding claims 45, ,the '869 patent discloses the apparatus of claims 39 and 
49, further comprising a reset transistor (36), wherein the drain of the reset transistor is 

* connected to the drain of the pixel amplifier transistor (both connect to node VDD) so 
that a drain is shared by the reset transistor and the pixel amplifier transistor. 

8. Regarding claims 46, the '869 patent discloses in Fig 3A the apparatus of claims 
39 and 49, wherein the photoelectric conversion sections are arranged so as to be 
spaced apart from one another by a certain distance in the row direction . 
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9. Regarding claims 47, the '869 patent discloses in the apparatus of claims 39 and 
49, further comprising a signal processing circuit (bottom dotted outline circles) for 
processing an output signal from each pixel amplifier transistor (32). 

10. Regarding claim 68, the '869 patent discloses in Fig 3B the apparatus of claim 
39, wherein respective charges of the photoelectric conversion sections (PD) each 
connected to one of the read-out lines and being read out by the transfer transistors 
(TG) are read out by said first floating diffusion section (FD). 

1 1 . Regarding claim 70, the '869 patent discloses in Fig 3B the apparatus of claim 
39, wherein each floating diffusion section (FD) and each pixel amplifier transistor (32) 
are disposed between the two photoelectric conversion cells adjacent to each other in a 
row direction (pixel 1 A and pixel 2A are two adjacent cells as discussed in claim 39), 
and the read out lines (connect to TG) are disposed within the photoelectric conversion 
cells. 

12. Claim 48 is rejected under 35 U.S.C. 103(a) as being unpatentable over the '869 
patent and Yamazaki (US 2002/0145582). The '869 patent discloses the apparatus of 
claim 39, but does not specify wherein the photoelectric conversion cells are separated 
from one another by a power supply line which also functions as a light-shielding film. 

Yamazaki teaches the use of a power supply line between pixels which is also 
used as a light shield in order to protect the channel formation regions and p type 
semiconductor regions (fl 90). It would have been obvious to one of ordinary skill in the 
art at the time of the invention to use the teachings of Yamazaki on the structure of the 



Application/Control Number: 1 0/706,91 8 Page 6 

Art Unit: 2814 

'869 patent in order to use the power supply line as a light shield for channel and p type 
regions between pixels or pixel sections. 

13. Claims 66, 69 and 71 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the '869 patent and Patterson (US 6,541,794). 

14. Regarding claim 66, the '869 patent discloses each limitation as claimed in claim 
39 except for disclosing that the solid state imaging apparatus is part of a camera. 
Patterson teaches that arrays of photoactive pixel circuits are used in cameras (col 1 In 
11) since they are suitable for capturing images projected onto the arrays (col 1 In 7). It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
use the teachings of Patterson on the array disclosed by the '869 patent in order to 
capture images. 

15. Regarding claim 69, the '869 patent discloses in Fig 3B the apparatus of claim 
66, wherein respective charges of the photoelectric conversion sections (PD1) each 
connected to one of the read-out lines and being read out by the transfer transistors 
(TG1) are read out by said first floating diffusion section (FD). 

16. Regarding claim 71, the '869 patent discloses in Fig 3B the apparatus of claim 
39, wherein each floating diffusion section (FD) and each pixel amplifier transistor (32) 
are disposed between the two photoelectric conversion cells adjacent to each other in a 
row direction (pixel 1 A and pixel 2A are two adjacent cells as discussed in claim 39), 
and the read out lines (connect to TG) are disposed within the photoelectric conversion 
cells. 
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Response to Arguments 

17. Applicant's arguments filed 29 March 2007 have been fully considered but they 
are not persuasive. The instant application describes a cell as four pixels, where two 
adjacent pixels use a first diffusion and a first amplifier, while the other two pixels use a 
second diffusion and a second amplifier. However, two pixels in the row adjacent cell 
share the first diffusion and first amplifier - resulting in four adjacent pixels sharing the 
first diffusion and first amplifier. This arrangement is the same as that of the '869 patent, 
although the '869 patent describes a cell as four pixels sharing a diffusion and amplifier. 
A matrix of cells disclosed in the '869 patent will obviously include four adjacent pixels 
using a first diffusion and second diffusion, and a first amplifier and second amplifier - 
and these four adjacent pixels could also be obviously defined to be a cell. 



Conclusion 

18. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John C. Ingham whose telephone number is (571) 272- 
8793. The examiner can normally be reached on M-F, 8am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



John C Ingham 
Examiner 
Art Unit 2814 
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